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(57) Abstract 

PURPOSE: To realize a space modulation element bang 
free from a dstortlon extending over the whole screen 
by using a vertical incident wave front and to improve 
the speckle noise suppression, a high diffraction 
efficiency and the gradation reproducibility by allowing 
a diffusion plate which has been brought to band limit 
to form an image equivalently on the image information 
constituting surface of an SLM. 

CONSTITUTION: Phase step differences 371-374 of a 
finely rugged type corresponding to one- to-one to 
picture element electrodes 391-394 of a two-dimensional 
array are formed on one side face of a glass substrate 
370. Also, the pcture element electrodes 391-394, etc. 
are opposed to one-to-one just like phase areas 391-394, 
and an-ayed as if they are an opening train 391, 392, 
393,.... In case of taking the con-espondence of 
one-to-one, the highest density recording can be 
executed, and also, the accuracy for manufacturing an 
element also becomes a practical value. In such a way, 
by integrating a phase piate so as to correspond to a 
picture element electrode, an SLM (direct space 
modulation element) is operated by an incidence of 
parallel rays, and also, it becomes an ideal coherent 



element for emitting a wave front to which a diffusion 
effect of the necessary minimum has been given as a 
phase distribution. In such a way, the speckle 
suppression, a high diffraction efficiency and high 
density recording can be realized simultaneously. 
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SrSttSaigUVXi:, «MBajKi^VX;ii»e,(03t*dS» 
«tTl/^-5S»(cSllSi^. WS5ia«l->Xj5-e)(D3t* 
Srite^RttuvXi:, 

i-fl^ia (a) (OXo\ZZ60* lHHBpriBnc^300±O3- 

t ursj«^^39-e3^1-, fi?iia (b) 

X15. 30. 31Sr^hLr;^y s/ hMP*^i--5^^y->- 
32(ca«LT. ^^/5=S=©lw»*t^tifc7^/i/A4fea«e33 

ic.-jTPi/7i.^fes-r^^„ r::T#^*2ifi±;^cr>^34 
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icH^^ur. «^^-t*6i^SE|-e*>6, f^H (a) tt« 

»: i^- 1 oo$r ffi I ^ r o >r ^ A^i330 1 R5#ti- -5 

■e. 400i^ttaic:gS:^o< i:, Wg40U 4021c Aitf -5 
S^il«;6?«-/r a* 9 «ll<Da*S:^f-5 3 - D«302 

;55^#?>i^^>o mm ih) itB^mixmrnos-Djiim 

«fi8:5)'41 0-4300-115 («f!fx.tf«*:Oafeft420) o;5il 
%Mo:!^Tiy:t^yJK\Z$s\i^Xl'Xs IISR03-D«J**: 

u^yMz^mu ^^^w±iiLi:^\zmmxt 

;5S««a*n5o tZ^tK A;^lir«S:SLIi*fflv^x»: 

^m^t(D»^i^m.mxQsmz7Jtt'rb^M(7>7^ 

tir^7i<n^^j>.tdSc(Diti^\z^^^mmt^titzP^-<s/ 

Mtr^toxiizmA-r^itK ^^fommoiih^ito 
^^mxu±m(Dmmi:m:i'^ftmz. 

m9.<oititiz^ s\M(D^mm (M^mznmmnmfj: 

i6i:*5o mzsuii(Dm^mM\zMJtLxmmmmiti 
fttmmmi:tf!t&wmm\zmL\zmm'ri> zt\z^ 

^(7^^^t^fj:^m&^W't ^Zt^J:< :^-<y^/i'/^ Xi: 
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y ^ T^mm^^^^Mz^^ < SLM3000<75m«*5r^ 
fo |p]l2l:::fct^r361,362ttS^MciEX*li:fc<Bf6)S. 3 
91-394HZ:&7cffi^J<OiiiS«tg(0-»r®. 371-37411 

flt382-C*5jobix, ;^^-1^380^^UT:y'<;^ h^-rf- 
(TN) ?fia350i:i^:/hV:y5^L-Ci/^'5o ^lE® 

a-f/Ux^:=;t7/uU2K- h (National Technical Repor 
t) . vol.33,No1 (1987) pp64-'75^l;i^^tvTl^'5 
(Otmii >o $ X. » 1 0-T?{fi:tiSSflS*ffi 0 
/u;5^e»d. 2d. 3dO 4 u^/wd^KJt ?,tLX*> *) . 

a5<^*«§S(^jS'j<Diijfi«f»-c^i-SB4ig (b) (r>::t<. 

Altt6¥fTm&3tlCML (0. 7u/2. 7t.3/27«:) (75l<N-f 

(a-b) d = ;L/2 

m\i^itiLim (wix4:)5l{a7:/i$^Ai£»tRtv>5, ) 
ou>Tf±. yti;ttfY.Nakayaraa and H.KatorDiffuser 
with pseudorandom phase sequence, "i^^^-i'/i^ 

irrfr-^-^fV yf-rx^ irzf T^^)ti (J.Opt. 
Soc.Am..) vol.69.No.10 (1979) p. 1367-1 3724* icM^ 
Sti-Cl^S. *II16I«-CI1. CC*CillR«ffi391-394«!E 
«: ±f5ffi«««391 -394(75*0 <. -^-lC^r6]$^T. 
fc/S:A*1)a^3dS-r^»4H (a) (OMp JIJ391. 392. 393. • 

488rfn. U>X3».ftS§« f =70Din^ LXH (2Af) /O 
0.45mm;55»e>ix-5o COi: 5 lJ:E3»«ffi*fl»-Ctt«S* 
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20 ^i^^mm^^i^i-fcomm^m^^.m, • • •.334^icj: 

v^^^-e*>^, C<^)*&t)iir3R«fii391-394fl. tt*8« 
«331 -334 1 15f^-M- L ^S C ;65ff SXfc 

^ICttfi5tt£362ll^St?fc-5, »3att. IRl.|g2H 

ic^L^J: 5^dt«3gfiOSLM35:lJ*A;^^®^: UTffii>/i: 

*uvX14;d5SLM3oaffilllca>D. SUSH^pfT^fe^ (u 
J:o-Cie«u>'X15(OPSS::te#<-f5w ftS- 

tt«SOffiffiE3WJ201.202.203. • • • (SR^^^^t^^ 
(b) lw»lJ:Lria/hWPJ»]391.392.393, • • • 

a:»fi2Sr (c) <^rt <WT¥6*mio2-eiiaA*t 

UT. i^3ia^or<i:<SLM3±|CU:^X51.52'Cj|$«"f'5 

»&tOSLM3«:fie3fe(0«ft/<;*:y^(0^&, ffia<?DSraSSW« 
^;55ffi^-C#5o fc/ifL. #ffi«ia*£201.202. • • • 
SLMcOil3Sttffi391,392. • • • l--*f-l::*ftf:-r -5 J: 5 
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1 - u V h)tfl!loM-ffilc{t«ffi470S:Jgfig Urk> 

Lfcm5^i4^7^^ h=>^^'^'c5' (tWxffCdS) a440tc^^A> 

WT)t«SrA«S-er.6i:. ffl|S):^l6]tt«jEy<^-vlci{:: 
ti-CEHB$JXs 3t*124ffl|6jffiSriiLTK*tU-erli«8i 

-f-'it3tiii{lt-efcortJ:<x ^y='t-uyh^(r>.Z'^ 

Ufflaictt, 5fero|li£«*l|-eji*Lfc{(HaffiSr470war*ffillc 

tfBSO (BiiiSiOio) »OSU.DKDP-SUii:t>ofclR^lc 

V^^Affiffi3R5'J£il#1-<Ottffiie?llfct;tff 3 U'</1' (0. « 
/3.2/3n) (OS2:»tSti6«)ICrt?C-Cffiffl-Ct5U »4 



y^/i'/'fXWiffi, iB!lHlJfa*iiSSSII?mtt«0J:k^wi 
fH 1 ®tt4:^?«<0-|llffi«f!i L-C<OSLII(OSIIS0, m 2 

;^o-iifli«fi|(03sit(0£SAo«ii«si. ii$4ei (c) n 

20 *%?^(73||Ji«n|i: LT<O3t^^(OttWS0. ^ (b) tttt 
^l&oiUi^^^f'-'yi^-m. IS] (a) ttSLM<OiiilR« 
SiB^JM^^-r^. fB5S(±4EXiq(^$it,i::8>Ji7}|IHS«f|| 

tLxsvHKoimm. iR6ig (a) (b) tteie*<o* 

@ (a) . (b) ttlSIC<«63t50*n^'77-< y^';^7' 

10 spffmfeJfejRs 3,4.3100 SU, 14.15.30.31.5 

1 . 52 ^-X. 370. 331 ~334. 470. 391 ~394 WS 

33 *B^r9i.fgftflE«c. 
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